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Amendments to the Claims 



1. 



(Cancelled) A device comprising: 



a package module having a footprint size based on a standard package; 

an unpackaged semiconductor die directly attached to the package modide; and 



a package semiconductor attached to the multi-die module. 



2. (Previously Presented) The device as in Claim 56, wherein the packaged 
semiconductor is packaged in a ball grid array package. 

3. (Previously Presented) The device as in Claim 56, wherein the unpackaged 
semiconductor die is a graphics processor, 

4. (Previously Presented) The device as in Claim 56, wherein tlie packaged 
semiconductor is a memory. 

5. (Previously Presented) The device as in Claim 56, wherein a plurality of 
packaged semiconductors are attached to the package module, 

6. (Previously Presented) The device as in Claim 56, wherein the unpackaged 
semiconductor die is wire bonded to the package module. 



7, (Withdrawn) The device as in Claim 1, \^erein the unpackaged semiconductor 
die is wire bonded to the package module. 

8. (Previously Presented) The device as in Claim 56, wherein attach'ed includes 
surface mount technology reflow. ' I 



structure has a footprint greater than the footprint of the unpackaged semiconductor die. 

10- (Withdrawn) The device in Claim 1, wherein the unpackaged semiconductor die 
is underfilled. 



9. 



(Previously Presented) The device as in Claim 56, wherein the enbapsulated 
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11. (Previously Presented) The device as in Claim 56, wherein the footprint size of 
the package module is one of 35 mm x 35 mm, 31 mm x 31 mm, 27 mm ^ 27 mm, 27.5 mm x 
37.5 mm, 40 mm x 40 mm, 42 ram ^ 42 mm, or 42.5 mm x 42.5 mm. 

12- (Previously Presented) The device as in Claim 56, further including a heat sink. 

13. (Previously Presented) The device in Claim 12, wherein a top surface of the 
unpackaged semiconductor die and a top surface of the packaged semiconductor are of 
substantially equal distance from a surface of the package module. 

14. (Withdrawn) The device as in Claim 12, further including a shim Ipositioned over 
the unpackaged semiconductor die such that a top of the shim and a top surface of the packaged 
semiconductor are of substantially equal distance from a surface of the multi-die module, 

15. (Cancelled) A device comprising: 

a package module sized to be interchangeable with standard package sizes; 
a gr^hics-processlng die directly attached to the package module, and 
a packaged memory attached to the package module. 

16. (Previously Presented) The device as in Claim 56, wherein the palckaged 
semiconductor die is packaged in a ball grid array package. 

1 7. (Previously Presented) The device as in Claim 57, wherein a plurality of 
packaged memory are attached to the package module. 

18. (Previously Presented) The device as in Claim 57, wherein directly attached 
includes the graphics processing die being wire bonded to the package module. 

19. (Withdrawn) The device as in Claim 15, wherein directly attached includes flip- 
chip attachment. 

20. (Previously Presented) The device as in Clahn 57, wherein attached includes 
surface-mount technology reflow. 

I 
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2L (Cancelled) iTie device as in Claim 15, wherein the graphics-processing die is 
encapsulated- 

i 

22. (Withdrawn) The device as in Claim 15, vi^herein tlie graphics-processing die is 
underfilled. 

23. (Previously Presented) Tlae device as in Claim 57, wherein the standard package 
sizes include one of 35 mm x 35 mm, 31 mm >c 31 nmi, 27 mm x 27 mm, 37,5 mm x 37.5 mm, 
40 mm X 40 mm, 42 mm x 42 mm, or 42.5 mm x 42.5 mm. 

24. (Currently Amended) The device as in Claim [1 5] 57, further induding a heat 

sink. 

25. (Previously Presented) The device in claim 24, wherein a top surface of the 
graphics-processor die and a top surface of the packaged memory are of substantially equal 
distance from a surface of the package module. 

26. (Withdrawn) The device as in Claim 24, further including a shimj positioned on 
top of tlie graphics-processor die such that a top of the shim and a top surface of the piickaged 
memory are of substantially equal distance frora a surface of the package modulej. 

27. (Withdrawn) A method comprising the steps of: I 

I 

directly attaching a first semiconductor die to a package substrate; 
forming electrical connections between the first semiconductor die and 
the package substrate; 

securing the electrical connections; i 
placing a second semiconductor die in a die package; 
attaching the die package to the package substrate; and 

forming electrical connections between the die package and the palckage substrate. 
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28. (Withdrawn) The method as in Claim 27, wherein the step of placing the second 
semiconductor die in a die package includes placing the semiconductor die in a ball grid array 
package, | 

29. (Withdrawn) The method as in Claim 27, wherein the steps of directly attaching 
and forming electrical connections are performed using a flip-chip process. 

30. (Withdrawn) The method as in Claim 27, wherein the steps of attaching and 
forming electrical connections are performed using surface mount technology reflow, 

3 1 . (Withdrawn) The method as in Claim 27, wherein the step of directly attachmg 
includes the use of adhesives. 

32. (Withdrawn) The method as in Claim 27, wherein the steps of fomiing electrical 
connections include wire-bonding, 

33. (Withdrawn) The method as hi Claim 27, wherein securing the electrical 
connections includes encapsulating the first semicondnctor die. i 

34. (Withdrawn) The method as in Claim 27, wherein securing the ellctrical 
connections includes underfilling the first semiconductor die. 

35. (Withdrawn) The method as in Claim 27, further including the step of attaching 
solder balls to an underside of the package substrate. i 

36. (Withdrawn) The method as in Claim 27, wherein the package substrate has a 
footprint of one of 35inm X 35mm, 31mm X 31mm, 27mm X 27mm, 37.5ram X 37.5mm, 40mm 
X 40mm, 42mm X 42mm, or 42.5mm X 42.5mm, 

37. (Withdrawn) The method as in Claim 37, fiirther including the step of attaching a 
heat sink to the package substrate. 
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38. (^Tithdrawn) The method as in Claim 37, further including the &icp of positioning 
a shim on top of the first semiconductor die such that a top of the shim and a top surface of the 
die package are of substantially equal distance from a surface of the package sub'strate. 

39. (Withdrawn) The method as in Claim 27, further includmg the sJep of testing the 
first semiconductor die prior to the step of attaching the die package to the package substrate. 

40. (Witiidrawn) The method as in Claim 27, further includmg the sip of testing tlie 
second semiconductor die after the step of placing the second semiconductor die! in a die package 
and prior to the step of attaching the die package. 

4 1 . (Previously Presented) The device as in Claim 9, wherein the encapsulated 
semiconductor die forms a substantially rectangular structure on the package module. 

42. (Previously Presented) The device as in Claim 22, wherein the encapsulated 
graphics-processing die forms a substantially rectangular structure on ihe packagt module. 

43. (Cancelled) A multi-die module, comprising: 

a substrate having a first surface and a second surface; ' 
an unpackaged semiconductor die mounted to the first surface of ihe substrate, the 
semiconductor die ftAcapsulated in a structure having a rectangular footprint; and 

a packaged semiconductor die mounted on the first surface of the substrate 

I 

44. (Previously Presented) The multi-die module as in Claim 58, further including a 
second packaged semiconductor die mounted on the first surface of the substrate. 

45. (Previously Presented) The multi-die module as in Claim 58, further including a 
plurality of unpackaged semiconductor die mounted on the first surface of the substrate. 

46. (Previously Presented) Tlie multi-die module as in Claim 58, wherein the 
unpackaged semiconductor die is mounted to the first surface of the substrate by ivke bondmg. 
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47. (Previously Presented) The multi-die module as in Claim 58, wherein the 
encapsulating structure is further comprised of an encapsulating material including epoxy, metal 
cap or silicon coatings. 

i 

48. (Currently Amended) The multi-die module as in Claim [43) 58, further 
including a heat sink. 

49. (Cancelled) The multi-die module a$ in Claim 43, wherein each of the 

I 

unpackaged semiconductor die and packaged semiconductor die has a top surface, and wherein 

I 

the top surfaces of the unpackaged semiconductor die and the packaged semiconductor die axe of 
substantially equal distance from the first surface of the substrate. 

50. (Withdrawn) Tlie multi-die module as in Claim 43, wherein the unpackaged 

I 

semiconductor die is imderfilled. 

51. (Withdrawn) The multi-die module as in Claim 43, wherein each ,of tt5 
unpackaged semiconductor die and packaged semiconductor has a top surface, arid wherein the 
distance between top surface of the unpackaged semiconductor die and the first surface of the 
substrate is different than the distance between the top surface of the packaged semiconductor 
die and the first surface of the substrate. 

52_ (Withdrawn) The multi-die module as in Claim 5 1, further including a shim 
positioned over the top surface of the packaged semiconductor die such that a top of the shim 
and the top surface of the packaged semiconductor die are of substantially equal liistance from 
the first surfece of the substrate, 

53 , (Previously Presented) The multi-die module as in Claim 58, wherein the 
unpackaged semiconductor die is a graphics processor. 

54. (Previously Presented) The multi-die module as in Claim 58, wherein the 
packaged semiconductor die is a memory, 

CHICAGCyi!fl2i7I47.6 8/31/04 7 ' 

PAGE 8136 ' RCVD AT 9/1012004 7:41:49 PM [Eastern Daylight Time] • SVR:USPTO€FXRH/0 * DNIS:8729306 * CSID:312 609 5005 * DURATION (iiim-ss):10-14 



09/10/2004 Id: 44 FAX 312 609 5005 



VEDDER PRICE KAUFMAN 



ia009 



55. (Withdrawn) A method of forming a multi-die module, comprising: 
mounting a first semiconductor die to a module substrate; 

forming an electrical connection between the first semiconduc|tor die and the 
package modiile substrate; 

encapsulating the first semiconductor die in a rectangular structure; 

placing a second semiconductor die in a conesponding die package; 

mounting the die package to the module substrate; and | 

forming an electrical connection between the die package and the module 
substrate. 

56. (Previously Presented) A device comprising: 
a package module including a substrate having a standard package' footprint; 
an unpackaged semiconductor die directly attached to the package module, the 

unpackaged semiconductor die encapsulated onto the package module in a structure 
having a planar top surface; and 

a packaged semiconductor die having a top surface and attached to the package 
module; 

wherein the planar top surface of the encapsulated structure and thb top surface of 
the packaged semiconductor die are of equal distance from the substrate. 

57. (I*reviously Presented) A device comprising: 

a package module sized to be interchangeable with standard package sizes; 

a graphics-processing die directly attached to the package module j the graphics- 
processing die encapsulated on the package module in a structure having a planar top 
surfece; and 

a packaged memory die having a top surface and attached to the package module; 
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wherein the planar top surface of the encapsulated structure and the top surface of the 
packaged memory die are of equal distance from the package module, 

58. (Previously Presented) A multi-die module, comprising: j 

t 

a substrate having a first surface and a second surface; 

an unpackaged semiconductor die mounted to the first surface of the substrate, the 
semiconductor die encapsulated in a structure having a planar top surfacJ; and 

a packaged semiconductor die having a top surface and mounted on the first 
surface of the substrate; 

wherein the planar top surface of the encapsulated stracture and the top surface of 
the packaged semiconductor die are of equal distance firora the substrate. 

59. (Previously Presented) A multi-die module, comprising: I 
a substrate having a first surface; 

an unpackaged semiconductor die mounted to the first surface of the substrate, the 
semiconductor die encapsulated in a structure; and 

a packaged semiconductor die mounted on the first surface of the substrate 
wherein the encapsulating structure is further comprised of an encapsulating material of a 

metal cap. | 

I 

60. (Previously Presented) The device of claim 56 fiuther mcluding d planar heat 
sink adapted to engage the encapsulated structure and the top surface of the packaged 
semiconductor. 
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